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Internationa! application No. 

PCT/JP00/01669 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 

[X] the description: 

pages 1-6,8-15 

pages 

pages 



, as originally filed 
, filed with the demand 



7,7/1 



, filed with the letter of 19 January 2001 (19.01.2001) 



the claims: 

pages 

pages 

pages 

pages 



1-13 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



14-20,22-24 



filed with the letter of 19 January 2001 (19.01.2001) 



^ the drawings: 

pages 

pages 

pages 



1-9 



, as originally filed 
, filed with the demand 



filed with the letter of 



[ | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_, filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



The amendments have resulted in the cancellation of: 

I I the description, pages 

[X] the claims, Nos. 2J 

□ 



the drawings, sheets/fig . 



5 1 I re P ort nas k een established as if (some of) the amendments had not been made, since they have been considered to go 

— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed'' and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-20,22-44 



1-20,22-44 



1-20,22-44 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

t 1: Hideo Ihara, et al., "Tei Ihousei Cu-1234 kei Kouon Chou Dendou Zairyo," Denshi Gijutsu 
Sougou Kenkyuusho Ihou, Vol. 62, No. 12, 20 March 1999 (20.03.99), p. 695, right column, 
lines 7 to 9 

t 2: B. Morosin et ah, "Tl-0 charge reservoir changes on annealing Tl-1223 crystals," Physica C, 
Vol. 183, 1991, pp. 90-98 

(Claims 1 to 20 and 22 to 24) 

The claims appear to involve both novelty and an inventive step in view of documents 1 and 2, 
cited in the ISR. 



Document 1 states that "it has also been observed recently that, with Cui_ x Tl x Ba2Ca2Cu30io-y (x 
= 0.5) types, Tc rises to 132K due to the selective reduction effect of Tl. Although this statement 
suggests the invention of the present application, the document does not explain what is meant 
by "selective reduction effect." 

Therefore, it cannot be said that document 1 describes the idea of selectively reducing a 
selectively reducible atom in the electric charge supplying layer, which is a feature of the present 
invention. Nor could one skilled in the art have easily conceived such an idea based on the 
aforementioned statement in document 1 . 



Document 2, too, does not describe the idea of selectively reducing a selectively reducible atom 
in the electric charge supplying layer. Nor could one skilled in the art have easily conceived such 
an idea based on document 2. 
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(57) Abstract 

A selective reduction type high temperature 
superconductor, wherein it has a pair of Cui, x M x faces (1, 1) as an 
electric charge supplying layer and five-coordinate Cu0 2 face (2) 
as a superconducting layer and four-coordinate Cu0 2 face (3), 
and five-coordinate Cu0 2 face (2) as a superdonducting layer is 
overdoped and four-coordinate Cu0 2 face (3) is optimally doped 
by reducing the M ion (e.g. Tl ion) in the electric charge 
supplying layer with a heat-treatment in a reducing atmosphere; 
and a method for preparing the same. The high temperature 
superconductor can be used for acheiving a small 
superconductive anisotropy y, a high critical current density Jc 
and a high critical magnetic field Hirr, while maintaining a high 
critical temperature (Tc). 
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>j &m7tm<D— Ttmztzimt&Tm. o^x^i. o, o^y^i, o^z 
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A selective reduction method of the present invention is a 
method whereby polyvalent, reducible ions (e.g., Tl ion) substituted 
for a portion of Cu ions in the charge supply layers of a high 
temperature superconductor are reduced (their ionic valence is 
5 reduced) by decreasing the oxygen content in the high temperature 
superconductor (e.g., by heat treatment in a reducing atmosphere). It 
is by this reduction of reducible substituted ions that the electronic 
and band structures of a Cu-oxide high temperature superconductor 
vary and a mechanism is revealed that permits doping with positive 

10 holes. It should also be noted at this point that term "selective 
reduction type high temperature superconductor", as used herein, of 
the present invention is intended to refer to a high temperature 
superconductor that comprises a pair of charge supply layers 
constituted by an upper and a lower surface of a unit superconductor 

15 lattice having each of a portion of Cu atoms in these surfaces 
substituted with polyvalent, reducible ions and having these 
substitutional ions exclusively and selectively reduced, and a 
superconducting layer as a layer other than those upper and lower 
surfaces. 

20 Fig. 7 is a diagram that shows an electronic state of the Cu0 2 

surface 2 of an afore-mentioned Cu-oxide high temperature 
superconductor in case its oxygen content is high, and Fig. 8 is a 
diagram that shows an electronic state of the Cu0 2 surface 2 of an 
afore-mentioned Cu-oxide, high temperature superconductor in case 

25 its oxygen content is decreased. 

Referring to Figs. 7 and 8, if the oxygen content is high it is 
seen that Tl ions present in a charge supply layer is in a plus ( + ) 
trivalent state and the T16s level is above the Fermi level. If as a 
result of oxygen reduction the oxygen content is lowered, Tl ions 

30 take a plus monovalent state and the T16s level lies below the Fermi 
level. 

As a consequence, electrons are pulled out of the Cu0 2 surface 
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of coordination number 5 as a superconducting layer and holes are 
supplied into the Cu0 2 surface of coordinate number 5, the 
superconducting layer. In this way, reducing reducible polyvalent 
ions such as Tl ions by decreasing the oxygen content, namely 
5 supplying positive holes by selective reduction permits increasing 
the carrier concentration. In the context hereof, supplying positive 
holes by selective reduction is referred to as selective doping. 

Using selective doping enables producing a high performance, 
high temperature superconductor. For example, heat-treating in a 

10 reducing atmosphere such a high temperature superconductor formed 
in an overly doping composition to decrease oxygen by a certain 
amount decreases the carrier concentration because of the 
superconducting layers losing oxygen, but permits the Cu0 2 surface 
2 of coordination number 5 as one superconducting layer to stay in an 

15 overly doped state by being injected with holes by selective doping. 

On the other hand, the 4-coordination Cu0 2 surface 3 
providing for the other superconducting layer is not doped with holes 
and therefore has a reduced carrier concentration, staying in an 
optimally doped state. Thus, a makeup is provided in which while the 

20 superconducting layers as a whole are overly doped, there also exists 
an optically doped Cu0 2 surface. The method mentioned above is 
referred to herein as selective over-doping method. Likewise, it is 
also possible to make both the 5-coordination and 4-coordination 
Cu0 2 surface superconducting layers doped optimally in their carrier 

25 concentration. This alternative method is referred to herein as 
selective optimum doping method. 
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12. A selective reduction type high temperature 
superconductor as set forth in any one of claims 1 to 11, characterized 
in that it has a superconducting anisotropy of not greater than 10, and 
a coherence distance of not less than 3 angstroms. 

13. A selective reduction type high temperature 
superconductor as set forth in any one of claims 1 to 12, characterized 
in that said selective reduction transforms its natural superconducting 
wave function that is of a d-wave to a wave function of a (d + is) wave 
that has also a property of an s-wave. 

14. (As amended) A method of making a selective reduction 
type high temperature superconductor, characterized in that it 
comprises the steps of: 

adding an element exhibiting a self-assembling effect and 
selective reducibility to a raw material of a high temperature 
superconductor; 

using the self-assembling effect of said element to cause a 
crystal of the high temperature superconductor to grow with a 
structure in which said element is substituted for a portion of Cu 
atoms in a charge supply layer of a basic cell of the high temperature 
superconductor; and 

using the selective reducibility of said element to selectively 
reduce said element in the charge supply layer of the basic cell of said 
high temperature superconductor crystal. 

15. (As amended) A method of making a selective reduction 
type high temperature superconductor as set forth in claim 14, 
characterized in that: 

the step of causing the high temperature superconductor 
crystal to grow includes the steps of admixing together a precursor of 
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the high temperature superconductor, a chemical compound of said 
element and a oxidizing and a reducing agent to form a mixture thereof, 
and heat treating said mixture in a high pressure condition; and 

the step of selective reduction comprises heat treating said 
5 high temperature superconductor crystal in a reducing atmosphere. 

16. (As amended) A method of making a selective reduction 
type high temperature superconductor as set forth in claim 15, 
characterized in that: 

10 said mixture comprises a mixture formed by admixing said 

precursor represented by composition formula: Ba 2 Ca 2 Cu 3 0 7 , said 
element chemical composition constituted by T1 2 0 3 , said oxidizing 
agent constituted by AgO or Ca0 2 and said reducing agent constituted 
by Cu 2 0 with a prepared composition: C\i 05 T\ 05 Ba 2 Ca 2 Cu 3 O y ; 

15 the step of causing said high temperature superconductor to 

crystallographically grow includes a heat treatment under a high 
pressure of 5Gpa at a temperature of 850°C for a period of 2 hours; 
and 

the step of selective reduction includes a heat treatment at a 
20 temperature of 400 to 700°C, preferably at 540°C, for a period of 12 
hours in.a reducing atmosphere in N 2 ; 

thereby forming a selective reduction type high temperature 
superconductor having a CU-1223 structure and represented by 
composition formula: (Cu 1 . x Tl x )Ba 2 Ca 2 Cu 3 O y where O^x ^1.0 and 0 
25 gy^l. 

17. (As amended) A method of making a selective reduction 
type high temperature superconductor as set forth in claim 15, 
characterized in that: 

30 the precursor of said high temperature superconductor is a 

precursor represented by composition formula: 

Cu(Ba 1 . y Sr y ) 2 (Ca 1 . z L z ) n . 1 Cu n 0 2o+4 . w where L represents one or 
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more elements selected from the class which consists of Mg and 
alkaline metallic elements; 0^ x g 1.0; Ogygl; 0^ z^ 1; 0 ^ w g 4; 
and l^n^ 16; and 

the chemical compound of said element exhibiting said self- 
5 assembling effect and said selective reducibility is a compound 
containing one or more polyvalent metallic elements selected from the 
class which consists of Tl, Bi, Pb, In, Ga, Sn, Ti, V, Cr, Mn, Fe, Co, Ni, 
Zr, Nb, Mo, W, Re and Os; 

thereby forming a selective reduction type high temperature 
10 superconductor having a Cu-1223 structure and represented by 
composition formula: 

Cu 1 . x M x (Ba 1 . y Sr y ) 2 (Ca 1 . z L z ) n . 1 Cu n 0 2n+ 4. w . 

18. (As amended) A method of making a selective reduction 
15 type high temperature superconductor, characterized in that it 
comprises the steps of: r r 

heat treating in an atmosphere of an element exhibiting a self- 
assembling effect and a selective reducibility an amorphous film of a 
high temperature superconductor composition containing said element 
20 deposited on a single crystalline substrate; 

using the self-assembling effect of said element and an epitaxy 
effect of said single crystalline substrate to cause a high temperature 
superconductor to crystallographically grow with a structure having 
said element substituted for a portion of Cu atoms in a charge supply 
25 layer of a basic cell of the high temperature superconductor; and 

using the selective reducibility of said element to selectively 
reduce said element in the charge supply layer of the basic cell of said 
high temperature superconductor. 

30 19. (As amended) A method of making a selective reduction 

type high temperature superconductor as set forth in claim 18, 
characterized in that: 
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the step of causing said high temperature superconductor to 
crystallographically grow includes the steps of preparing a mixture 
pellet containing said element and a pellet for adjusting the 
concentration of said element, depositing said amorphous film on said 
5 single crystalline substrate by spattering a target of a high 
temperature superconductor composition containing said element, and 
heat treating said mixture pellet, said concentration adjustment pellet 
and said amorphous film commonly in a closed container; and 

the step of selective reduction includes heat treating said high 
10 temperature superconductor crystal in a reducing atmosphere. 

20. (As amended) A method of making a selective reduction 
type high temperature superconductor as set forth in claim 19, 
characterized in that: 

said mixture pellet is a mixture of a high temperature 
15 superconductor precursor whose constituent elements are Cu, Ba, Ca 
and O with T1 2 0 3 as a chemical compound of said self-assembling 
effect and selective reducibility exhibiting element in a composition 
range expressed by composition formula: Cu 1 . x Tl x Ba 2 Ca 3 Cu 4 O y where x 
= 0.25 to 0.5 and formed by pressing; 
20 said concentration adjustment pellet is a thallium concentration 

adjustment pellet formed by heat treating a said mixture pellet for a 
period of 1 hour; 

said amorphous film is obtained by spattering a sintered target 
of a composition expressed by composition formula: TlBaSrCa 2 Cu 3 O y 
25 to deposit the composition on a SrTi0 3 substrate; 

the heat treatment in said closed container is performed at a 
temperature of 860 to 900°C for a period of 30 to 90 minutes; 

the step of selective reduction include a heat treatment 
effected at a temperature of 500°C for a period of 30 minutes in a 
30 reducing atmosphere of low pressure oxygen gas at a pressure not in 
excess of 1 atm; and 
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thereby forming a selective reduction type high temperature 
superconductor having a Cu-1223 structure and expressed by 
composition formula: 

(Cu^TlJCBaSr^CagCugOy where x = 0.4 to 0.8. 

5 

21. (As amended) A method of making a selective reduction 
type high temperature superconductor as set forth in claim 19, 
characterized in that: 

said mixture pellet is a mixture of a high temperature 

10 superconductor precursor whose constituent elements are Cu, Ba, Ca 
and O with a chemical compound containing one or more of self- 
assembling effect and selective reducibility exhibiting elements as 
aforesaid M selected from the class which consists of Tl, Bi, Pb, In, Ga, 
Sn, Ti, V, Cr, Mn, Fe, Co, Ni, Zr, Nb, Mo, W, Re and Os in a 

15 composition range expressed by composition formula: Cuj. 
x M x Ba 2 Ca 3 Cu 4 O y where x = 0.25 to 0.5 and formed by pressing; 

said concentration adjustment pellet comprises an M 
concentration adjustment pellet formed by heat treating a said mixture 
pellet for a period of 1 hour; 

20 said target is a sintered target of a composition expressed by 

composition formula: TlBaSrCa 2 Cu 3 O y ; and 

thereby forming a (Cu, M) family, selective reduction type high 
temperature superconductor having a Cu-1223 structure and 
expressed by composition formula: 

25 Cu 1 . x M x (Ba 1 . y Sr y ) 2 (Ca 1 , z L z ) n . 1 Cu n 0 2n+ 4. w . 

22. (As amended) A method of making a selective reduction 
type high temperature superconductor as set forth in claim 19, 
characterized in that: 

30 said mixture pellet is a mixture of a high temperature 

superconductor precursor whose constituent elements are Cu, Ba, Ca 
and O with T1 2 0 3 as a chemical compound of said self-assembling 



30 



THIS PAGE BLANK (uspto) 



effect and selective reducibility exhibiting element in a composition 
range expressed by composition formula: Cu 1 , x Tl x Ba 2 Ca 3 Cu 4 O y where x 
= 0.25 to 0.5 and formed by pressing; 

said concentration adjustment pellet is a thallium concentration 
adjustment pellet formed by heat treating a said mixture pellet for a 
period of 1 hour; 

said amorphous film is obtained by spattering a sintered target 
of a composition expressed by composition formula: Cu^ 
x Tl x Ba 2 Ca 3 Cu 4 O y to deposit the composition on a SrTi0 3 substrate; 

the heat treatment in said closed container is performed at a 
temperature of 880 to 920°C for a period of 60 minutes; 

the step of selective reduction include a heat treatment 
effected at a temperature of 450 to 500°C for a period of 30 minutes in 
a reducing atmosphere of low pressure oxygen gas at a pressure not in 
excess of 1 atm; and 

thereby forming a selective reduction type high temperature 
superconductor having a Cu-1234 structure and expressed by 
composition formula: Cu 1 . x Tl x Ba 2 Ca 3 Cu 4 O y . 

20 23. (As amended) A method of making a selective reduction 

type high temperature superconductor as set forth in claim 19, 
characterized in that: 

said mixture pellet is a mixture of a high temperature 
superconductor precursor whose constituent elements are Cu, Ba, Ca 
25 and O with T1 2 0 3 as a chemical compound of said self-assembling 
effect and selective reducibility exhibiting element in a composition 
range expressed by composition formula: Cu 1 . x Tl x Ba 2 Ca 3 Cu 4 O y where x 
= 0.25 to 0.5 and formed by pressing; 

said concentration adjustment pellet is a thallium concentration 
30 adjustment pellet formed by heat treating a said mixture pellet for a 
period of 1 hour; 

said amorphous film is obtained by spattering a sintered target 

31 
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of a composition expressed by composition formula: Cu 1 . x Tl x (Ba 1 . 
y Sr y ) 2 (Ca 1 . z L z ) 3 Cu 4 0 1 2.w t0 deposit the composition on a SrTi0 3 
substrate; and 

thereby forming a selective reduction type high temperature 
superconductor having a Cu-1234 structure and expressed by 
composition formula: 

Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 Ca 3 Cu 4 O y where Ogxgl.O, O^y^l, O^z 
g 1, and 0^ w^4. 
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JC16Rec'dPCT/FT0 SEP 2 6 2001 

Translatio^^ Art . 19 - Amendment 



What is claimed is: 

1. (As amended) A selective reduction type high temperature 
superconductor, characterized in that the high temperature 

5 superconductor has a unit cell that comprises a pair of charge supply 
layers formed by an upper and a lower surface thereof having each of a 
portion of Cu atoms substituted with a selectively reducible atom, and 
superconducting layers as layers other than said charge supply layers, 
wherein said charge supply layers have said selectively reduced atoms 
10 selectively reduced. 

2. (As amended) A selective reduction type high tem-perature 
superconductor as set forth in claim 1, characterized in that selective 
reduction as aforesaid of said high tem-perature superconductor forms in 

15 said superconducting layers of the high temperature superconductor a 
first and a second region which are doped overly and doped optimally, 
re-spec-tively, with superconducting carriers. 

3. (As amended) A selective reduction type high temperature 
20 superconductor as set forth in claim 1 or claim 2, characterized in that 

selective reduction as aforesaid of said high tem-perature 
superconductor maintains a superconducting carrier concentration in 
said superconducting layers in toto as doped overly or as doped optimally 
with the superconducting carriers. 

25 

4. (As amended) A selective reduction type high temperature 
superconductor as set forth in claim 1, claim 2 or claim 3, characterized 
in that said superconducting layers of said high temperature 
superconductor have an upper and a lower surface constituted by a Cu02 

30 surface of 5-coordination and a surface other than the upper and lower 
constituted by a Cu02 surface of 4-coordination. 
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5. (As amended) A selective reduction type high temperature 
superconductor as set forth in claim 1, claim 2, claim 3 or claim 4, 
characterized in that it is made of a (Cu, M) family high temperature 
superconducting material that can be described by composition formula: 

5 Cu 1 . x M x (Ba 1 . y ,Sr y ) 2 Ca 1 . z L z ) n . 1 Cu B 0 Zn+4 . w 

where M represents ions of one or more polyvalent metallic elements 
selected from the class which consists of Tl, Bi, Pb, In, Ga, Sn, Ti, V, Cr, 
Mn, Fe, Co, Ni, Zr, Nb, Mo, W, Re and Os; L represents one or more 
elements selected from the class which consists of Mg and alkaline 
10 metallic elements; OS x S 1.0; 0 S y S 1 ; O^zgl; 0^w^4; and lSnS 
16. . 

6. (As amended) A selective reduction type high temperature 
superconductor as set forth in claim 1, claim 2, claim 3 or claim 4, 

15 characterized in that it is made of a (Cu, Tl) family high temperature 
superconducting material that can be described by composition formula: 

Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 Ca 1 .,L,) II . 1 Cu 11 0 2ll+ 4.w 
where L represents one or more elements selected from the class which 
consists of Mg and alkaline metallic elements; OS x S 1.0; OSySl; OS 
20 zS 1; 0SwS4; and iSnS 16. 

7. (As amended) A selective reduction type high temperature 
superconductor as set forth in claim 1, claim 2, claim 3 or claim 4, 
characterized in that it is made of a (Cu, Tl) family high temperature 

2 5 superconducting material that can be described by composition formula: 
Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 (Ca 1 . z L 2 ) 2 Cu 3 0 

10-w 

where L represents one or more elements selected from the class which 
consists of Mg and alkaline metallic elements; OS x S 1.0; OSySl; OS 
zSl; and OS wS 4. 
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8. (As amended) A selective reduction type high temperature 
superconductor as set forth in claim 1, claim 2, claim 3 or claim 4, 
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characterized in that it is made of a high temperature superconducting 
material that can be described by composition formula: 

Cu 1 .,Tl a (Ba 1 . y Sr y ) 2 (Ca 1 . 1 L,) 3 Cu 4 0 12 . w 
where L represents one or more elements selected from the class which 
5 consists of Mg and alkaline metallic elements; O^x ±s 1; O^y^l; O^z 
S 1; and 0 2 w^ 4. 

9. (As amended) A selective reduction type high temperature 
superconductor as set forth in any one of claims 1 to 8, characterized in 

10 that the concentration of superconducting carriers is adjusted by 
selective reduction or by varying (increasing or decreasing) oxygen 
concentration. 

10. (As amended) A selective reduction type high temperature 
15 superconductor as set forth in claim 5, characterized in that it is a 

selectively over-doped type or a selectively optimum-doped type, high 
temperature superconductor in which n is any one of 3, 4, 5, 6 and 7. 

11. (As amended) A selective reduction type high temperature 
20 superconductor as set forth in any one of claims 1 to 10, characterized in 

that selective reduction causes said substitutional atoms in a said charge 
supply layer to receive electrons in their outer shell orbits, thereby 
providing holes in the Cu02 surface of 5-coordination of a said 
superconducting layer. 

25 

12. (As amended) A selective reduction type high temperature 
superconductor as set forth in any one of claims 1 to 11, characterized in 
that it has a superconducting anisotropy of not greater than 10, and a 
coherence distance of not less than 3 angstroms. 

30 

13. (As amended) A selective reduction type high temperature 
superconductor as set forth in any one of claims 1 to 12, characterized in 
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that said selective reduction transforms its natural superconducting wave 
function that is of a d-wave to a wave function of a (d + is) wave that has 
also a property of an s-wave. 

5 14. (As amended) A method of making a selective reduction type 

high temperature superconductor, characterized in that it comprises the 
steps of: 

preparing a high temperature superconductor, and 
heat-treating the prepared high temperature superconductor in a 
10 reducing atmosphere. 

15. (As amended) A method of making a selective reduction type 
high temperature superconductor, comprising the steps of: 

using an amorphous film as a precursor of high temperature 
1 5 superconductor; 

causing the amorphous film to grow epitaxially by amorphous 
phase epitaxy; and 

heat-treating in a low oxygen, reducing atmosphere the 
amorphous film that has grown epitaxially. 

20 

16. (As amended) A method of making a selective reduction type 
high temperature superconductor, comprising the steps of: 

causing added constituent elements to develop their self-forming 
effect; and 

2 5 causing the high temperature superconductor to grow epitaxially 

by the self-forming effect. 

17. (As amended) A method of making a selective reduction type 
high temperature superconductor as set forth in any one of claims 14 to 

30 16, characterized in that it is applicable to making a (Cu, M) family 
selective reduction type high temperature superconductor expressed by 
composition formula: 
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Cu 1 . x M x (Ba 1 . y Sr y ) 2 Ca 1 . z L z ) n . 1 Cu n 0 2n+4 .w 
where M represents ions of one or more polyvalent metallic elements 
selected from the class which consists of Tl, Bi, Pb, In, Ga, Sn, Ti, V, Cr, 
Mn, Fe, Co, Ni, Zr, Nb, Mo, W, Re and Os; L represents one or more 
5 elements selected from the class which consists of Mg and alkaline 
metallic elements; 0^ x g 1.0; Ogy^ 1; O^z^l; 0^w^4; and l^n^ 
16. 

18. (As amended) A method of making a selective reduction type 
10 high temperature superconductor as set forth in any one of claims 14 to 

16, characterized in that it is applicable to making a (Cu, Tl) family 
selective reduction type high temperature superconductor expressed by 
composition formula: 

Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 Ca 1 .,L,) 11 . 1 Cu Il 0 2ll+4 . w 
15 where L represents one or more elements selected from the class which 
consists of Mg and alkaline metallic elements; 0^ x ^1.0; O^y^l; 0^ 
zgl; 0^w^4; and l^n^l6. 

19. (As amended) A method of making a selective reduction type 
20 high temperature superconductor as set forth in any one of claims 14 to 

16, characterized in that it is applicable to making a (Cu, Tl) family 
selective reduction type high temperature superconductor expressed by 
composition formula: 

Cu 1 . x Tl x (Ba 1 . y Sr y ) 2 (Ca 1 . 2 L 5E ) 2 Cu 3 O 10 . w 
2 5 where L represents one or more elements selected from the class which 
consists of Mg and alkaline metallic elements; 0^ x g 1.0; O^ySl; 0g 
1; and 0^w^4. 

20. (As amended) A method of making a selective reduction type 
30 high temperature superconductor as set forth in any one of claims 14 to 

16, characterized in that it is applicable to making a selective reduction 
type high temperature superconductor expressed by composition 
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formula: 

Cu 1 .,Tl„(Ba l .,Sr y ) 2 (Ca 1 ..L I ) s Cu 4 0 12-W 

where L represents one or more elements selected from the class which 
consists of Mg and alkaline metallic elements; 0^ x Sl.O; O^y^l; 0^ 
5 zgl; and 0^ w^4. 
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